Induction and translocation of tissue transglutaminase isoforms increased phosphorylation in retinoic acid treated erythroleukemia cells.
Tissue transglutaminase (TGC, TG2, 80 kDa) is inactive in cross-linking reactions and is converted in vitro and in vivo to the TG (55 kDa) active isoform (Fraij in J Cell Biochem 112:2469-2489, 2011). Two isoforms of human TGC were cloned from human erythroleukemia (HEL) cells induced with retinoic acid (RA) and termed TGH, 63 kDa (Fraij et al. in J Biol Chem 267:22616-22673, 1992) and TGH2, 37 kDa. The purified TGC isoforms exhibited GTPase activity and TGH and TGH2 showed higher activities than the native TGC protein. In all normal cells examined, TGC was found in membrane fractions several fold higher than the supernatant fractions; however, in the natural tumor cell line HEL the TGC cellular distribution was reversed. Although TGC is the major enzyme in normal human erythrocytes, its expression level was significantly decreased in HEL cells. RA treatment induced a sevenfold increase in the level of TGC protein in HEL cells and was accompanied by its translocation to cell membranes. When isolated membrane and supernatant fractions from normal human foreskin (CF3), normal human embryonic lung (WI-38), and HEL cells treated with or without RA were incubated with [(32)P]-ATP at 37 °C for 1 h, more radio-labeled proteins were detected in the membrane fractions than the cytosolic fractions. More labeled protein bands were detected in RA treated HEL cells in comparison to control HEL cell extracts. Radio labeled proteins coimmunoprecipitated with the TGC isoforms in RA treated HEL membrane fractions thereby confirming that the radio-labeled material consists of endogenous proteins associated with TGC isoforms. Protein phosphorylation is related to the induction and translocation of the isoforms in RA treated cells. These results show that the TGC isoforms complexes with proteins in vivo and that the phosphorylation of these proteins is catalyzed directly by TGC kinase activity or indirectly by the TGC phosphorylation of other protein kinases.